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H.R.1530
National Defense Authorization Act for Fiscal Year 1996 (Enrolled
Bill (Sent to President))

SEC. 279. GLOBAL POSITIONING SYSTEM.

(a) CONDITIONAL PROHIBITION ON USE OF SELECTIVE
AVAILABILITY FEATURE- Except as provided in subsection
(b), after May 1, 1996, the Secretary of Defense may not (through
use of the feature known as 'selective availability') deny access
of non-Department of Defense users to the full capabilities of the
Global Positioning System.

(b) PLAN- Subsection (a) shall cease to apply upon submission
./by the Secretary of Defense to the Committee on Armed Services '.-

of the Senate and the Committee on National Security of the
House of Representatives of a plan for enhancement of the Global
Positioning System that provides for--

(1) development and acquisition of effective capabilities to
deny hostile military forces the ability to use the Global



Positioning System without hindering the ability of United
States military forces and civil users to have access to and use
of the system, together with a specific date by which those
capabilities could be operational; and

(2) development and acquisition of receivers Jor the Global
Positioning System and other techniques for weapons and
weapon systems that provide substantially improved
resistance to jamming and other forms of electronic
interference or disruption, together with a specific date by
which those receivers and other techniques could be
operational with United States military forces.

SEC. 280. REVISION OF AUTHORITY FOR PROVIDING
ARMY SUPPORT FOR THE NATIONAL SCIENCE CENTER

FOR COMMUNICATIONS AND ELECTRONICS.

(a) PURPOSE- Subsection (b)(2) uf section 1459 of the
Department of Defense Authorization Act, 1986 (Public Law
99-145; 99 Stat. 763) is amended by striking out 'to make
available' and all that follows and inserting in lieu thereof 'to
provide for the management, operation, and maintenance of those
areas in the national science center that are designated for use by
the Army and to provide incidental support for the operation of
those areas in the center that are designated for general use.' . ./

(b) AUTHORITY FOR SUPPORT- Subsection (c) of such
section is amended to read as follows:

'(c) NATIONAL SCIENCE CENTER- (1) The Secretary may
manage, operate, and maintain facilities at the center under terms
and conditions prescribed by the Secretary for the purpose of
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To: Bob Tendler, (617) 723~7186
From: Glen Gibbons, GPS World

COMMERCE BUSINESS DAILY
Issue No. PSA-1549
Date: 03/12196

Services
Research and Development

..Synopsis# 0011 - POTENTIAL SOURCES SOUGHT
,r

HQ Space and Missile Systems Center (AFMC) SMC/CZK, 2435 Vela Way, Suite
1613, Los Angeles AFB, CA 90245-5500

A -- GPS SYSTEM LEVEL ARCHITECTURE SOL PRDA 96-34 POC Technical Contact
Point: Ms Mary Guyse, (310)363-2619; Contracting Officer: Ms CC Coleman,
(310)363~6360. The NAVSTAR Global Positioning System (GPS) Joint Program
Office (JPO) is seeking potential otferors for the Navigation Warfare Program
(NAVWAR) to develop a systems- level solution that will PROTECT the
Department of Defense (DoD) and U.S. Allies operational use of GPS during times
of conflict, while PREVENTING use of GPS by adversaries. The goals of this
program are to implement acquisition streamlining initiatives, reduce system
costs, stimulate competition, reduce Government oversight and solve emerging
reqUirements by stimulating and encouraging technical innovation. The objective
is to achieve these goals by selecting a prime contractor to design, develop,
implement, and support an integrated NAVWAR architecture. The NAVWAR
program is ultimately anticipated to include three phases: Evaluation,
Engineering Manufacturing Development (EMD), and Production. Funding is only
available for the Evaluation phase at this time. The objective of the Evaluation
Phase is to create a system-level architecture, to be developed in 1998-2000
and implemented in the 2001 ~2006 time frame. The Evaluation phase objectives
will be met when: 1) an integrated system level architecture involVing the
satellite signal in space, all DoD user equipment (to include munitions), and a

J

prevention capability are defined, 2) performance reqUirement thresholds and
objectives are recommended, and 3) a business strategy that identifies how the
system-level architecture will be implemented is provided. At a minimum, the
strategy must address how, throughout the life of the system, competition will
be fostered, cost reduction will be pursued and controlled, emerging
technologies will be pursued and incorporated, and user equipment and
prevention assets will be economically and logistically supported. This
Evaluation phase will be solicited using Program Research and Development
Announcement (PRDA) procedures (published approximately Apr 96). The
Government may award one or more contracts for this phase and cost-sharing
may be considered. Contract award for the Evaluation phase is anticipated for
Aug 96 with data deliveries in Aug 97. During the Evaluation phase, the
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Government will formulate a detailed acquisition strategy for the remainder of
the program, including competitive source selection. The objective of the EMD
phase Is to develop and demonstrate prevention and protection equipment.
Contract award for the EMD phase is currently anticipated for Jan 98, with a
period of performance concluding in FY 2000. This is anticipated to be followed
by a production phase in FY 2~OO based on firm requirements. Those 011erors
having applicable interest, qualifications, capability and background must
submit clear and convincing documentation that demonstrates their ability to
meet the objectives of the Evaluation phase. Qualified offerors should possess a
Secret facility clearance and approved classified material storage container(s)
,in order to receive and store classified portions of Government- Furnished

," information (GFI). This acquisition requires the prime contractor(s) to be U. S.
owned and controlled and on-shore. Off- shore subcontractors are authorized 10r
non-restricted portions of the acquisition. Otferors must indicate whether they
are a Small Business concern, use Standard Industrial Classification Code 8731
(1,000 employees). The Government will host an Industry Dayan 9 Apr 96 at the
Aerospace .Corporation, 2350 EI Segundo Blvd., EI Segundo, CA 90245 to provide
potential offerors with a briefing describing the NAVWAR program objectives
and the acquisition strategy. The meeting will begin at 0800 in building A8,
Lower Level Conference Room. Seating is limited, therefore written advance
requests for admittance are required. The brieflng will be Secret and only U.S.
citizens will be authorized. Submit visit requests to Hester Bing, Aerospace
Corporation, telephone (310) 336-5038, fax (310) 336-6983. Requests should
specify NAVWAR Industry Day. An Ombudsman has been appointed to hear
concerns from offerors or potential offerors' during the proposal development
phase of this acquisition. The purpose of the Ombudsman is not to diminish the
authority of the Program Director or the Contracting Officer, but to
communicate contractor concerns, issues. disagreements and recommendations
to the appropriate government personnel. When requested, the Ombudsman will
maintain strict confidentiality as to the source of the concern. The Ombudsman
does not participate in the evaluation of proposals nor in the source selection
process. The Ombudsman, Mr. Leslie Bordelon, can be reached at (3l0) 363-3818.
Direct technical questions to Mary Guyse, SMC/CZUN, at (310) 363-2619 and
contractual questions to CC Coleman, SMC/CZK, at (310) 363-6360. Written
responses shall be submitted to SMC/CZK, 2435 Vela Way, Suite 1613, Los
Angeles AFB, CA 90245-5500, Attn: Capt Julie Wittkoff. This synopsis is for
information and planning purposes only and does not constitute a solicitation,
nor is it to be construed as a commitment by the Government. The Government
will not pay for any effort expended in responding to this notice. (0068)

Provided by Federal Information & News Dispatch, Inc. 202-544-48.00
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. FACT SHEET .

U.S. GLOBAL POsmONlNG SYSTEM POUCY

The Prcaidcnt bas approved & comprehensive national polley on the future manqcm:Dl and use
of the U.S. Global Pasitionin& Sfltem (GPS) and re1atecl U.S. Govemmc:nt~.

The Globbl Posltiooin& System (OPS) was dcai&ncd u a dual-uac l)'Itan with the ptlmary
purpoae ot enhancing the effectiveness of U.S. and allied military forcca. GPS pRMdcI a
substantial military advantqt and i, now beinC intoltltCd into virtually fNet'J ft=t of our
military operations. OPS is also rapidly becoming an integral ·componalt of the emeratn&
Global Information lDfruttucwrc, with applications ranglDa from mapplna anc1 suzvqriJla to
incenwiona1 air traffic management and global cbanie n:aearch. 1bc powing demand from
mUltary, clvU, commerclal, and scientific users has gl!3erated a U.S. commercial GPS
equipment and terYice industry that leads the world. AugmentatiOllJ to enhance buIe OPS
services could fUrther cxpmd these clvlllDd commercl.l1 markets.

The basic OPS is defined u the constellation of satellites, the uaviplion payloads whicl2
produce the GPS s~, afound stations, data Unks, end auociated eommand and control
facilities which arc operated and maintained by the Department of Defeme; the StaDdan1
Position1n& Service (SPS) as the civil and cammerclal aervlce provl4e4 by &he basic OPS; and
auamcntations as those systems based on the GPS that provide real-time accuracy pater than
the SPS.

This poUcy present! a strategic vision for the tvture manaaement 8Z14 use ofOPS, addrealnB &

broad ranae of mUitary, civil, commercial, and scientific interests, both Dational and
irltcmatioaal.

In the m.anlgemrnt and use of GPS, we seek to lupport and enhance our economic
competitiveness wi productivity wbU~ proteetiul u.s. na.tional s=urity and foreip policy
interests.

./
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Out galla are to:

(1) StteOglhen ad malnraln our natiOD&l security.

~) Bncounp acccptance and integration of aps ioto peaceful civil. c:ommorclallDd
ICicndfic applications worldwide.

(3) BncoutIIc private ICCtOr inveatrn=t in and Ule of U.S. GPS tochnoloaies BDd
8eNicea.

(4) Promote safety and efficiency in transportation and other fidda.

(S) Promote intematicm.a1 cooperation i.a UIit\S OPS for pcac:cfu1 pUrpoacl.

(6) AdYUlcc U.S. ldentiftc and technical capabilities.

We will operate and manage-OPS in accordance with the following guidrlines:

(1) We will continue to provide the OPS Smndard Pos1tl~ Servlcc for pea=ful civil,
commercl.al and scientific use 00 a continuous, worldwide basis, free of dinct ux:
fees.

(2) It is our intention to discontinue the use of GPS Selective Availability (SA) within a
decade in • manner that' allows adeqUIIC d.mc and fcsourcel for our'military forces to
prepare fully for ope:atioDa without SA. To luppot1 $Udl • dccilion, effcctDd
departments and agencies will submit recommendations in aocordaDc:c with the
reportiDI requirements outllfted in thil polley.

(3) Tbc (iPS and U.S. Government augmentations will remain responalve to \he Nadoaal
Command AuU\oritiea.

(4) We will coopcntc with other B0vcmmcnts and inicmational orpnJptiODl to allUre
an appropriate ba\anQe between the requiremeats of lntema.tlooa1 civil. commerdal
aad lc1C1ltlftc user. an4 IntemadODBl ICCUrity Interests.

(5) We wUl adveXate the acceptance of GpS and U.S. GoVernment auptell\ations u
standards for inter'D&tional use.

(6) To the Mleat extent feasible. we will purcbuc c:onuncrdaU)' &vafiab1e GPS producu
and aervicea that meet U.S. GoYCmmcnt rcquirCmcntl and will not conduct aetiv1ttea
that preclude or deter commcmaI GPS activities, except for catiODll *Urity Of
publlc safety reasons.

./
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(7) A permanent interagency GPS &ecutive Board, jointly chaired by the Deputmeftta of
Defen~ ~ Trwpartation, wUl manaae U\.o GPS and U.S. OoverIurJcDt
auplCRlatioDa. Other deplnmeats aDd qeneieI will pan1clpete u lIJIPft'Piiala. Tbc
GPS Bxecutive Board will consult with U.S. Qovemment ..... U.S. iDdultriu
and fomp &OYClmmenu i;nvolved in navi&ation and positioninllystem -.reb,
development, operatiOI\, and use.

Tbls polley wID be implemented within lhe ovc::all rcaourcc and polley pldaDce provided by the
President.

ASCDCY Boles and BMgonsibUiti=

The Department of Defense will;

(1)

(2)

(3)

(4)

Continue to acquire, operate, and mainQin the bUic GPS.

Maintain a Standud Positioainl Service (n defiDcd in the Pedcral Radkmaviption
Plan and the (iPS Standard Position1ng Service SIgnal Spoclfication) that wlll be
available on a cantinuous, world~de basi•. '

Maintain 8 ~IC Positioning Service for use by the U.S. military and ocher
authorized users.

Cooperate with the Di,n,ctor of Central In~enc:e. lb. Department of State and
other appropriate departments and agencies to wess the national se;urity Implications
of the use of OPS, ita aUlmentations. and altcma.tive sa.telliro-bued posltioaJnc IDd
navigation systems. .

(5) Develop mcasuresto prevent the hostile ute of GPS and its au.mentatfooa to ensure
that the United States retains a military advantaee without unduly dlarupting or
degradin& civilian uses.

The Departmenl of TTansportauon will:

(1) Serve as the lead aaency within the U.S. Government for aU Fedetal civil GPS
matters.

(2) DeYelop and implement U.S. Government augmentat10ns to the buic GPS fot
transportation applications.

(3)

(4)

In goopcration with the Departments of Commerce, Det=1Ie and S., 'tam the lead
in promotin: c:ommorcial appliWions or OPS technologies and the~ of GPS
and U.S. Government augmentations as standards in domCltlc and int.c:madOJlll
transportation systems.

In c:ooperatLon with othet departments and a:~iCs. coordiDato U.S. Government·
provided GPS civil augmentation l)'Iterna to minitnize COlt and duplication of effort•

._------._- ~-



Tho Depanmalt or State wiD;

(1) ID cooperadoD with appropriate dcpartmeata aM apnciea, couu1t with forc1p
10000000000000ts and ocher intemadoDll ofBantzadOl'lI CD UIeSI tbc feulbility of
deYdoping bnaterl1 or multilateral guidelines on the provldcxlllld Ule of OPS
IerYica. .

(2) CoordlDatc the intmasency review of in&tructiona to U.S. deI.dca, to bUatera1
coalUlratlODJ and multnatrnl CODfcrr::nces related to lbe p1I1DDjDg~ operatioD.
JDaD8lcment, and we or OPS and rdab:cl augmeatation ayatcms.

(3) Coord1rW.e me interliCQC)' review of iDtm"D&tional qreemco.tI with fotdp
,r gcwemmcntl and in_national orgMJavoru conccmlna lntetRatiooaJ. we of OPS and

!'dated augmentation systems.

JepmlRI RfUlrcmensa

Beginniq In 2000. the President will mab'an annual defmniDation on c:outillued llSe of GPS
Soledive A.vallabJIlty. To IUppOIt thi. detenn1rW1on. the Socrotary of Dcfa1Io, iD c:ooperatlon
With tho Sccretar)' of Transportation, the Director of central Intellil~, and bcadI of other
appropriate departments and a&cncics. sba1l provide an assel.tnCIIt and recommeDdatiOD. on
continued SA use. Thia recommendation shall be provided to the PresideDt tbrouah tho AallWlt
to the President for National Security Affair. and the Assistant to the PrcaldeD.t tor Science and
Tc:chnology•

. . , , ,
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Opinion

by Bob Tendler

GPS: To Dither Or Not To Dither
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The U.S. government may dither GPS signals as often as elJery two or three minutes. The positions above appeared
on the author's electronic plotter over the course ofa weekend at a dock near Boston, Massachusetts, demonstrating
the danger ofrelying on dithered CPS signals when nalligating in fog or near hazards. .

Back in the old days of the Cold War,
when Soviet intercontinental ballis­

tic missiles were targeted on hardened mis­
sile silos in the United States, along came
the Global Positioning System, or GPS. In an
effort to help U.S. troops find themselves.
Rockwell International and the U.S.
Department of Defense decided on an ambi­
tious program to place 24 satellites in orbit
so that our country's military could conduct
battles more precisely. anywhere on the face
of the Earth.

The unintentional effect of providing an
extensive GPS system was that it benefited
not only the military, but also the citizenry at
large, who had paid for the system. From
cartographers to mariners to automobile dri­
vers, GPS became a tool for the masses as
much as a tool for the military.

However. with the implementation of GPS
came the problem that enemies of the
United States could use the system for their
own purposes. Specifically, it was thought
that with GPS. missiles targeted on the
United States could be made so accurate as
to come within 100 yards of a hardened mis­
sile silo. thereby destroying it. So in a coun­
termeasure. the Department of Defense
developed Selective Availability. in which the
signals from the GPS satellites are dithered,
limiting the accuracy to 300 yards as

opposed to the previous 100 yards. Selective
Availability can be switched on or off at will
so that U.S. forces can use the exceptional
accuracy of GPS in time of battle.

Among the most influential advocates of
Selective Availability were the architects of
the Strategic Defense Initiative. known popu­
larly as the Star Wars Project. Star Wars, ini·
tially conceived to intercept missiles in
space, became an entity unto itself with jus­
tification based on the notion that there
could be a lQO.percent safety net to block
an incoming missile onslaught.

Well, technology has proven to have some
limitations and this was no more evident
than in the Gulf War when even the best of
American technology could not prevent the
raining down of missiles fired by Saddam
Hussein in the Middle East. So much for
absolute certainty and. quite frankly. so
much for Cold War logic.

Selective Availabilitv became even more
obsolete when the RuSsians implemented a
duplicate GPS system called Clonass.
Presently the Russians do not dither the sig­
nals from their satellites. Anyone who wants
more accuracy than that available from
dithered U.S. satellites needs only to tune a
CPS receiver to the Russian GPS satellite and
- voila - 3D-meter accuracy.

As for the U.S. system, it Should be noted

that the GPS signal has both a fine- and a
coarse-acquisition code. [f civilians could
get the line-acquisition code for U.S. satel­
lites. the error would drop to 21 meters, as
opposed to 100 meters for the coarse signal.
(Even that is too much error in and around
harbors. Hence. dilferentialGPS ­
explained below - may be the final
answer.) In the meantime. IQO.meter accura­
cy with Selective Availability presents some
large problems. not only for position, but
also because GPS-produced speed indica­
tions vary wildly and erratically when
Selective Availability is on.

Why all the need for such accuracy in the
marine environment? All one has to do is sit
at the dock with an electronic plotter turned
on and watch the apparent position of the
boat shift rapidly in liS-mile jumps. As can
be seen in the illustration, a boat moored at
Constitution Marina in Charlestown, near
Boston. Massachusetts. would find the ves­
sel's position alternately at the Coast Guard
Station across the channel. on an iron
bridge that spans the outflow of the Charles
River between Cambridge and Boston. or at
Barrett's. the authors favorite restaurant ­
all of which are spaced from the vessel's real
position by as much as '/'. of a mile. [f one
relied on GPS to navigate when the Defense
Department is dithering the signal. one



would bl:! aground more often than not.
albt::it eating wl:!ll.

Whilt:: accuracy on thl:! high seas may not
bl:! a problem. the general public believes
that GPS can provide IO-meter accuracy.
Not so with Selective Availability. Anyone
who cruises in regions prone to fog would
very much like to have the IQ-meter accura·
cv. Problem is. one never-knows when
S~tective Availability is tllrned on, so it is
impossible to know when to rely on one's
own imitruml:!llts.
. By way of remedy, the Department of
Defense has imposed upon another govern·

where the only justification is to protect our
hardened silos.

Some think that using Selective
Availability will prevent cruise missiles from
being able to navigate the streets of a target
area. However, the Department of Defense
does not use GPS position location for these
missiles; rather. it relies on internal guidance
systems that sense accelerations and pro­
vide the position to the cruise missile. CPS
does not playa role in this guidance system.

In view of all this, it becomes increasingly
dear that the federal government would be
well served to give up on its dithering of the

r .-
.:-

"Dithering" is a term techies use to describe the U.S.
government's policy of intentionally degrading GPS
signals. This author argues that it is expensive, inefficient
and in no one's clear interest
ment agenly - namely, the Coast Guard ­
to undither the signals that it dithered. The
result is a system caBed "Differential GPS," or
DCPS. In order to do this. the Coast Guard
has erected beacon stations (at a proposed
cost of $15 million) to broadcast corrective
signals on a different frequency to vessels
within 200 miles of the beacon. Magnavox
and the Coast Guard developed GPS beacon
transmitters that take the known position of
the beacon and compare it with the calcu­
lated position from the CPS, thereby achiev·
ing an error between the calculated position
and the known position. This error is calcu­
lated in terms of a 'pseudo range number;
which is then broadcast to a beacon receiv­
er onboard the vessel. The beacon receiver
corrects the pseudo range number so that
the onboard GPS can accurately reflect posi­
tion. Through use of a DGPS beacon. the sys­
tem attains as much as a five- to IQ-meter
accuracy.

Another problem central to the GPS
debate is ~hat the world's charts are often
inaccurate outside of the United States. For
instance, some charts covering the Bahamas
are based on very old surveys, the result
being that charted latitudes and longitudes
mav differ from actual coordinates bv as
much as several miles. The situation is even
more difficult in the Pacific, where some·
times the most accurate charts were pre·
pared more than acentury ago.

Were the Defense Department to make the
fine-acquisition code available to cartogra­
phers, accuracies of +/- three meters would
be possible. Even turning off Selective
Availability for certain specified time peri­
ods to allow cartographers to rechart the
world would help. Of course, the more ratio­
nal solution would be to eliminate Selective
Availability at all times there isn't a declared
war going on. Oddly enough, Selective
Availability was turned off during the Gulf
War. It is puzzling that the Department of
Defense removes Selective Availability in a
wartime situation. yet insists on activating it

GPS signals. It simply costs the users too
much money for a scenario that does not
make geopolitical sense. Beyond the nauti·
cal realm, CPS is becoming more and more
available for mobile land use; before long,
all cars will have a street map display and
vehicle position noted on the map. As that
happens the general public will derive much
more benefit from the removal of Selective
Availability than the perceived military bene­
fit of keeping it in place. From the mariner's
point of view, the case for removing
Selective Availability is en:tinently clear.
Anyone who navigates in treacherous waters
cannot rely on GPS in its present form. GPS
receivers do not know when Selective
Availability is in progress and therefore there
is no way to know when to rely on one's
instruments. Additionally, the world's charts
lack accuracy in many places and by turn­
ing off Selective Availability for charting, one
can improve navigation not only for the
recreational sailor, but also for the military,
which also requires more accurate charts. (f
this article does nothing else, it should once
again indicate to sailors that one must utilize
CPS with a large measure of caution if one
does not equip one's boat with adifferential
GPS beacon receiver.

Whenever a government agency spends
money on a large-scale project. the citizenry
should expect an attached civilian benefit.
This could not be truer than with GPS. which
started out as a military project, but has an
exceptionally useful civilian spinoff. For that
reason. 1 strongly feel that Selective
Availability should be used only when there
is a perceived missile launch. that the
Department Of Defense should make the
fine-acquisition code available to tne public
and that the mariner should be free of
dithering for dithering's sake.
Bob Tendler of Chestnut Hill. Massachusetts. is a patent
lawyer and the inventor of such synthesized.voice elec·
tronic gear as the Depth Talker and the MAYDAY ~IKE

Rescue System. He avidly sails Saharo Blue. his Bri.s101
10. from her home P(Jr1 in Marblehead. ~Iassachusetts
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Guest Columnist
Stop dithering with GPS

by Robert It Tendler
AI. a. time when massive military e:q:endimres are

coming to an end fer 000 COntr3Cters. there is one shining
ctl11UI1Ccial spin-off to an od1erwi:sc totally militlry oriented
activity. It is the Global Position Satellite (CPS) system.
which now ineorpor.tt::s 26 sareJllies orbiting the earth to
provide rclatively ac:-arate temsuial pcJSition informarion to
~m around the globe.

The system was put ap by the Ajr Force to assist in
m:i1itary manelIVe%'3 by providing of e:taC1 position l.cc3don to
an accur.:acy of atat plus or minus 20 mcrm,

But d.espite the millions spent on the CPS system•
.including Us original engineering by the Rockwell Corp.. the
emunercial spin-offapplica.coDS of the system are in grave
danger.

The Ie3SOU is due to Se~ctive Availability (S/A) in
wbidl the Department of Defense incendonally degI2des the
signal from the.satellites such mar an aetm:3C1 no greater
than 100 metcn or approximaEely 300 f~t is obtainab[e. The
dithering is 3.CC1:lmplisned by saambling the )'lScudo range
code rnmsmitted by the satelliteS. wlUch is essential to the
position c.akuJation.

000 snpposCdly degJade:s the signal to prevent incom-·
ing Russian missiles from getting to within 100 yards of
missile silos. With the demise of the Soviet Union and the
concurrent threat reduction. it is apparent to all but DOD that
se~aive availability should be shut off permanently.

It~ inlaeSting to note that if one were to instead tefy on
Russian GPS satellileS. then all that would be nec..-ssary
would be to tune the receiver to the frequency associ.ared
with the Russian 5a[ellite3.

Secondly, the effet:t of S/A can be immediately removed
by what is known as differential GPS. in which a lcca1
beacon broadcasts the correction factOrs to those wictlln
range,

Comction factors are determined by lcr.owing the e~t
position of the beacon and adjusting the pseudo range code .
SO that the diffmnce in instanlaIleQUS position and exact
position is transmitted as an error signal.

Since the "enemies" of the U.S. can easily generate this

error sipal (Magnevox se!ls suc.\ a be3coa.) the: et:fic3cy of
S/A is in question. WbiIe me absurdities of maint.aiIUng
selective availabiliiy abound - especi:aIly in the: post cold
W3l' era - 000 is ca1Siderina mming off S/A in fa~r of a.
leal. jammina Sianal provided around. su:ucgic targetS.

If tl1is is !be solution. then the~ awliC3ticos
for the GPS sys=n will.flourish. Fx= and for=nost. emer·
genr:/ sisnaDina willoffa~ pinpoint 1ccation
&::ur:1CY for the loc3ticn of~ smIen em and other
emergency problcnu TD within the originally d=igned 20
met='3 or 60 f=t. But w1dl diffe:ential GPS. diere would be
as much as plus or minus 2 me=: acem'3Ci'.

While emeraency servic= c3n cope with less~
GPS systemS, vehicle cm:X:ing and on-board mapping can
deal quire nicely with a 2O--mea:r acc:uracy. assuming that
S/Ais rumcd off.

G1'S tt1U1d get <:heaper
Taming S/A offopens a whole host of iDcpensive

coounercial GPS applicDns. If 000 turns off 51A,
taxpay=s will be able to ase the system tbey paid fur,

And by tuming off5/A. cartogr3pbers will be able to
map ar= of the wrld that LacX ~cur.ue maps. For instanCe.
charts in the Babamas are often offby more !ban two nules
due to. the inaccuracy of Admiralty Charts. some of which
were generated in the last century,

Eliminating S/A will also immedi.a1eJ:y~ the
safety associaced with marine use of the GPS system. wtUch
is popular witb. recreational ba:ue:s and sailoIs - and at an
extremely reasonable pric!l. Tn fact the st:r=t pric: of a non­
diffe."entW CPS bas already come down to under S'350. with
b0ater3 buying up GPS receivers in droves.

By switehing off se1et:tive availabilityJ the government
could do an extremely good Sl:rVia: to boa.ter3 and the
community at large. At the same time it would aid conver·
sion from mUitar)' to c:omme."t:ial use for an important former
military technology.

Raberr T!nd1er, prtsidtlU a/Tendler Cellular in Baston.
is apaun! at/arlit] and rite invllUor 0/s~wral GPS Ioea/ion
S'}sUms. Call Tendler at 617-713-7168.
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AT&T··Wireless' Fraud Battle
._------.. . .

Escalates In Three Markets

Which Is The Most ImPQrtant Semce?

printing] in the SlllIle fashion."
Although AT&T Wireless

would not state on how many cell
sites the sir.o-resident technology
would be placed, DeMarla~d say
it was practical 10 place the'tech­
nology on one-third of dl cell
sites within a market

The combination of RF fillger­
printing, authentic:ation.,!nd other
technologies in New York City
helped cut fraud dr.IlIUlticaUy in
"the crime capital of the world.
We are still enjoying a 90 percent
ret;\\Iction" in fra\.1d in New Yorlc.
City, she said. .

RF fingerprinting technology is
......tl nn .~ rnd rhat no two han<!-

JUly and. early August, .5.5S were
cellu1llr users while 242 were DOt. .

A random digit dial scteening for
cumnt and potential subscribers
was used. and the study results
have a margin of mar of plus or
minus 3.46 percent in 9S oui of
100 c:lSllS, The sample was the
same size as The Strategis Otoup
Inc. aaed when surveying for a
study on E911 pricing Mmh. lW

($3.62 vs. $2.92). Thoac who are
l10t cumntly cellular subscribers
were willing to pay more {or the
service than those cuaenlly sub­
setibiIlg ($4.52 va. S2.81).

Out of the SOO surveyed in late

Calif.-because ~mpetitors in
those markots. AlrTouch Cellular
and crrn W~ICS3, have deployed
RF fingerprinting, said Roseanna
DeMaria, vice president of securi­
ty for AT&T WlIcless. I{ AT&T
Wueless did not offer the addition­
al fraud protection, the company
would not be competitive, DeMaria
said. "It is import~t to deploy it
•••"' ....._ ..'h.........__ to;.;,.. ... l-."" n ~'h..

vice, \ISm ~o are willing to pay
for i; the report said. "They are
willing lQ gay l1A aycrngp Of$J 30
to obtain emergency location ser·,
vice, and tlUlk the sc:rvicc as' more
important thlID many other featun:s,
cunently offered by ClImers, m­
auding caner lb, VOice maH, pag!
igii1d(jji@:

Women were willing to pay
more for the service than men

vice (20 percent). With a $1.50
mandatoty Cee, potential customer
movement was greater to the ser­
vice (84 percent) than movement
from the servic: (:30 percent).

In additlOI1 to tequesting the ser-

lcets as oeeded, Corsair spokesman
am TaUaferro said.

Despite the nationwide contract,
the 'teehnology will be dt:ployed
only in sel~ct markets-Las Vcias
and Fresno and Saetamento,

aware of a ceUu1llr phone's limitll­
tion in regan1 to 911 !lCI'Vices, in­
terost in lOCAtion servicl:.! is creat­
ed, be added.

'"Cellular users and potential
users ovcrwhe!min&1Y feet that
wireless enhanced 911 with emer­
gency location c:lp4bilicy is an im­
port:mt and va1uable service, and
they ue gener:illy (62 percent) not
aware that 911 operamrs do not
know the c:aller's location today,"
the report said.

Many existing and potential
wers said the location setVlCe
would be seen as acompelilive ad­
VlUltage in the marlcctplace. Over;
aIL coasumers were more likely to
switch to the carrier that offered
the technology, Stilp said.

According to the rcpon. "If:one
camer offers emergency loc:xtion
service for a mandatory fee and a
competing camer does not offer
the service, tbe carrier offering
the location service 'w1th a
mandatory fee will have a poten­
tial net customer gain of 32 per­
cent if the fee is $1 and a poten­
tial net custo~er gain of 2.S
percent if the fee is S1..50."

With a$1 mandnlocy fee, more
potentilll customers (88 percent)
said they would move towud the
service rather than from the ser-

By LBurence Sw-.y

AT&T Wireless Services Inc.
upped the ante in'its fight
Iliainst fraud, adding radio­

frequency fingerprinting in select­
ed markets. The company saw dra­
madc results in its NewYorIc City
efforts liftcr deploying RF finger­
printing software to complement
other anti·rx;ud tc<:hnologies in-

By. Laurence S...,.

E
xisting l1IId poteruial =Iular
subscn"bers rate enhlll1ced
911 services as a needed
service wonh paying for. A

recently concluded survey found
E91l services also could mean
the diffet'Cnce between using one
carrier over another.

The survey Wl1$ conducted by
Public Opinion Strategies of
Alqu 1153y~ andconunissioned
by E911 technology ptovidcr The
Associated Group Inc. of Bala
Cynwyd. Pll. The company offers
its 'IiuePosilion technology for car­
riers to camply witb phase I and
phase II of the FCC's wiIelc:ss 911
accesa niling.

"1 have heard people say thot it
is a service they Want," said Ira
Brodsky, president'of Datlcomm
Rl:search Co. in Chcmrtield. Mo.
"It's 1IOt clear that consumers want
a network-based service vs. a
handset-based ~proac:h." With
handset-bued location services,
sucb as the gIDbtLI positioning sys­
tem, consumers could CI.Il'll the fea­
ture offand on, ensuring their !ocll.­
tion is only traClced when desin:d.

Most people ate 12~ of
E,91l issues, said LOuis Stilp, As­
sociated's vice president and gen­
eral manager. Once the public is

QII*omm Ille.
~on-1Jm.

4Wwry of anal- .
IIMI'lIIc unqJ/es
Gf the next...ne...
tIaa MSM2300
NOh MatIon
modem c:hlp set.

The c;om~,..y

Aid Ita product Is
tIM fourth-pnera­
tlon cad. dlvlslon
multiple ICC.Sa-

..buM chIp set for
phon~, providing
NduC*! power
consumption and
Increased fune­
tIona/ity.

San DIego-based
Qualcornm also
,*velted a new set
of MSM driver,
protocol ibck and
uW Interlace soft­
~r. for ibe new

QUALCOMM
TO DELIVER
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........1Ilrs.
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-to- tID 168- F and
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_ .....rwiUl
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APPENDIX E

• Impact ofwiteless E911 ruUng

• Location technolo~" and comp~y pro~os

• Application and ma~kec siozing

• Demand analysi~ for location &enric~Ie,~~ip.ID~~,:'': ':, :
, , ::o."~ 0,::< >: ::: .'r:(~, :': ",:,
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I :'~~...~V..:. r
..:~iralp. l<lcadoft lSorvic:cs will see
.... ',:

:J :i1J.rge of nctivity in 19~7 and

1998 ~iue ro initiatives rrom LMS

lk~nset$ (902-928 MHz) and jndwrry

r~cti('m tQ fbe FCC'; recent E·g l ]

ruling. Fh'muuch liS TI!:l~m1C:, Tnc. ~e

depluying radlo-lol"''lcjol\ SY$rems

whi(;h offc:r ~ \-",r!ery of bl1sioess and

consumel' location services, At the

samt: rime, rbe FCC~ E911 Rel,ort &

Ordt~r will :Iccc/c:rate the development

and deployment of locarion f.ec:Molo­

gic:I On c;'clluJ;tr, IlCS. and .ESMFl

networks. by rc:quiring carriers to

locate subsc;ribers to wichln :m acc:u.ra­

C1' of 125 mCfefS by thl: year 2001.

R.eseul'ch by The Sfr;)tes~.s Group Finds

rhllt Clfl'jl!rs c:ln AlbStaF\riolly el\h::Lncc

theil' revenues fl.nd subscribers by

deploying. location serviCes fQr a

diversity of conln1erc:ial appHcar.ions,

In t)fder to a.n~I}l7.e demand for

locariQIl services) "rb~ Strategill Group

,:onducrcd ",ells groups, mall inrer­

ctl.)t inrCI'vit.-w5 and telephDne SLtrveys

llnlClI\.g burh bU41inesl lU\et. consumer

group" '¥irh rC'.$p~e:t to interest levell,

likel)f :lLlopri',n rares and \l(minGne&~

rl) pll), for IQ('.ation-b:\scd inForma­

tiOIl lIl.':rv",:r;'~o Th" Sttatq;ls (kOLlr's

resel1rcn iUustratcs that ch~ f'oUowi ng

application, have the largesT commer­

cia.! de;mmd:

• Roadside Msisrance ~nd vehicle
recovery $}'Srem.~

• Asser tradcing and Bee.t man~tgement
• Navig.:tricm :lI1d Ul\ffic infprmatlQn

• Electronic YdlQW Pagt,S

• P4!:r5orllu !o~tion and cracking

Inrerut in wQtiGa Servic:a Amon. Cellular
PhoneSubI~

j,
J~

.Approximately one-half of ceUular

users (S40/0) expressed nn interest in

havins a locadon capability integnced

with rheir cellular telephone, :tnd 42%

indic,'1ted nn in~er~t in :2 vehicle l'n'Lck-

ing and recovery system. S\Sbscribet$

indiated 10\ willingness tCl pay im aver­

lIge: of $8 • $~.50 more per month.

~pec:civt:ly. for these Ittc:ation ~rvi.CC5,

The business c:ommunity expreued a

cOl\sjdcl'"Jblc intcrest in a pager-sized
device which could provide 104:acion-

specific messaging and informa.cion

liervia'.$, The Strafegis Group found

that che purcnilse pl'obabiliries of

business prOfeS5JOnais increased to

42% when th~ c-quipmenr prk.e w:u

1125. Wh~n rhe service: pric~ \\.'lIli V:1r­

ied, business professionals show(:c! the

large5t inc~ase in pLll'ch:1~ probability

between $20 and .$ t6 per monr\',

Dem:md fQr loc:lrion infr~muc:tur~

~quipment will tar.."d over $3.5 billion °

A number of manuE'aanre.rs a.re

V)ring tOf this business, with no c1~;)r

. lender in sight <IS of }'er. Tbis .scud"

reporu on aU af the IOC:lCiOI1 In:u,uf;c·

rurers and service providc!l"~ wirh

c:quipmcl2t whidl i5 Ll.v:tililblc: roday or ,

in dlC near future,

Pan:hue Intefttiau for Loc:aUtm-Bued
.......1 ne.ice at Different Jquipmenr
Cosu- BuJJ"al UIUI
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PUBUSHSD BY MTA-EMCI

E9ll - REGULATORY
BURDEN ORHIODEN
OPPORTUNITY

• Elliott HmrrlltDn
Vice President, Domestic: Telecom Group

s,~ Vll'llStI.l:
Sr. Consultant. DtmIetillc 18lec:am Group

The FCC's E911 Ruling is a far-reach­
ing regu)atoly action aifectil'lg the wire­
less industry. The rulemaking requires
cellular, PCS, and ESMR operators to
provide the location of their mobile us­
ers within an accuracy of 125 meters
within 5 years. While many cellular,
PCS and. SMR camers are fighting to
relax what they."" alii a feSUlatory hur­
den, MTA-BMCI believes that the rul­
ins actually Npre&enhl ahidcles\ opper
tunity for the wireless industry to cap-

Cellular and Paging Benchmuka ture reveJ\ues from non-1i911 location
In beth the ceUular and paging indus- services.
tries revmue persubsaiber fen over the The £911 rulemaking wall intel.ted
past few years. For cellular, the enra1l- due to the problem of 911 operators
ment of lower-use market $Ogments who were unable ro direct emergency
caused monthly service revenue per assistance ~o mobile users because of
subscriber to decline from S78 in 1991 lackotinfonnation. In 1996, there were
to $58 by June 1996. In this same pi- over50,000 aDslday to 911 from wire­
nod, paging monthly revenue persub- less phones. In many cases, delays in
senDerdropped from $15.13 to $9.50 as sending assistance or inability to end

CanlIMod Il1l ' ...4 assistance were caused by the 'USer not
knowing or not able to describe where
they were calling from. Par 911 calls
from a landline phone, this is no~ a
problem as the user's locatiDn Is usu­
aUy .utomatieally sent to the 911 op­
erator through a central database num-
ber look-up. ,

While t'lle FCC's mUng only applies
to 91t calls, the 'benefits of location ser­
vice, however, are readily appreciable
and in demand hy wireless and non­
'wireless users. MTA-EMCI has con­
ducted extensive research into the fea­
sibility Dfcommercial wireless location
service. Leading applications for con­
sumera and businesses are:

CELLULAR AND PAGING
BENCHMAlUCS
Sustm OonCIMI
Sr. Consultant. Financial ServicesG~p

John ZIlhul'llndk
Ccmsultal\t. Pames~c:~Croup

Although the daya aI t:Nmenciaw; .ub­
scriber growth for cellular and paging
operatorsappear tob. fading, dramatic
year-to-yelr changes in finandal bench­
marlca cOfttin'tU' to play O\lt. The 1m­
pac:t in recent yean of slowed sub­
sen"ber growth and declining revenue
per subscriber on the operatin~ state­
Jnentl and. balancesheets ofthese wire­
leS& operators is traced in MTA-EMCI'&
Fltlllncitll Blnchmarks in the Ptrging tmd
Cellular Indu,tries: 7996. '

SnmUill H. 8cJok. Ph.D
x-r.tdent, Malarluty-llIylor Resnn:h

Internet usage, markets and signifi­
canee Ire likely to grow faster in Asia
than in the US. and Western Burope.
As a communications and information
medium, the Internet will make a
greater impact on the lives of Asian.~

tha1'1 on Americ:ans and EUl'Opnna.
In the u.s. and Hveral European

counbies, the Internet is beginning to
compete for consumers' attention and
time with cable and aatellite 'IV .CfVia:s
which provide SO to 150 channels of en­
~ertainmlmt and information program.­
mingo Por the past ten years, the typi­
calAmer1atn adult has been watching
over four hours of television a day,
selecting from and surfing among
a proIUeralingmultitude of cable &:
satellite channels.

In Japan, KQrea, Singapore/ Hong
Kong, Taiwan and upper-class strata of
other, lese..cieveloped Asian nations,
multi-ehannel cable &: satellite televi­
sion is, in its infancy, and it has neither
the importance nor the ubiquity of
multi...channel talevWon in the U.s. al'ld
in a few European nations. Affluent
AsiaEls ar.e nQt aa addicted to TV as
Americans and Asians have much less
c:hoic:e and variety of television pro-­
gramming thafl Americans. Therefore,
tbe I1\temct in Asia'will perform a rela­
tively more significant role in inionn­
ing And even entertaining Asians than
in America and. Europe.

M'I'A..EMCT's latest industry report,
Asia-PAcifiC Internet & Interllctive Services,
investigates the growth and develop­
ment of the Internet in cleveloped and
developingAsia-Pacific counl:rles. MfA­
liMCI combines on-site data collection
and research with in-house data bases

INTERNBT GROWTH IN
ASIA
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• fleet management

• roadside and non-911 emergency
assistance

• navigation and traffic informati~'m

• electronic Yellow Pages

• vehicle recovery service

• asset tracking

• personal and pet tracking

With the exception of roadside emer­
sency aisiAtance, n\ost applications
would not necessArily require vuicc
communications and could be done
thrDugh a separate messaging device.
asmart phone, ora smaU"tag" attached
to a penon. car, etc. Another benefit of
providing locatinn services is that most
applications would add minin'al
amount of traffic to an operator's net­
work but could generate high revenues
per mOllth as detailed below.

Surveys of=llular And fton-wircl=a
users show strong demand for appli­
cations such as emergency ass1srance
and vehicle recovery service. Over 40

percent of cellular users wO\Jld desire
a location aervice for vehicle tracklng
and rocovery and would pay ovet' $11
per month ft,r such a service. Interest
in location service e¢mbined with a eel~

lular phone for emergency situations
i'ttracted over 50 percent of cellulft!' US~
l::TS and over 40 peKet.lt of non-wireless
users. The average amount the users
find non-usefS were willing to pay (or
t~ type of enhance<1 ceUular service
was appn»ximatdy 58 more than the
cost of regularcellular service. Oe2lrly,
location services are valued very highly
by c:eUular users and non~users alike
Clnd could be a large potential sour~
of additional revenue.

Aside from denulnd issue$ relating
to the d~mand for location services, a
wireless carrier has to decide what type
of technology will meet the FCC's ob­
jeccvE:s as well as meet its own strate­
gic mukctplace objectives. There are
three JNjCll' technical options for wire-­
less carriers to meet the FCC's location
goals~

• handsets using GPS technology
• terrestrial-based location network

which is not associated with the op­
erators' existing network I

I terrestrial-based location networ~

which uses an operators' eXi5tlng
infrastructure

While careful cost analysis and func­
tionalHy trade-offs have to be made,

MTA·EMCI believ~ that wireless op­
erators would be best servt!d by incor·
poraling loeation-b.,.d technolo5Y
within their own networks. One rea­
&on 18 th"t by using their own nriwoTx,
location ability can work fot the exist­
ing installed beeed of customers' hand­
~ts. The first two options wOQld ne­
cessitate using flew handsets haVing
CPS or another systems' technology
built tnto them. fnaddition. aI'S may
require a different antenna design
which may not be well received by the
marketplace.

Most c:omnlerdallcxation ~crvices,

such as vehicle or iilssct tracking, el~­
tronic: Yellow Pages and naVigation,
require software and related cu5tonler
support services. MTA-EMCl believes
that the associated !'Oftware and cus-­
tomer care systems will be critically
important and will be whAt differenti­
ates one carrier's location-based ser·
vices from another, Carrieni should
spend considerable fe$Ourc:es and time
to ensure that once ~hey have location­
ability, they can take maximum advan­
hige or it.

As the wire}. industry experiences
3readily declining revenue$ per sub­
scriber from standard voice service,
operators may find that the FCC's £911
~ling is just what the finance. doctor
ordered to allow them to tap into a en­
tirely new revenue stream which will
bolster existing subscriber revenues
and bnng in new SUbscribers. •

Ame.lt Willing ta Pay for Location Services Interest 'n lIcatlan Services
• users _ non-users

115.00

$13.00

$,1.0D

I SIUlO

i 17.DO

Ii $S.DO

S3.00

$1.00

S(UO)
C.llul., phone wltll
location 111IIroeney

Vtll\Dl. lracklng and
"COV8fY

- cellular users anon-users

54%

C8IIUIar pnllflll wlm
laca1lll1\ emlrQentY

6



FIpre 1.3 Parth.. lDteDtlODi tor Locatioll~BIStd
MessaliDl Device at DUfereDtMoDtbly Service Fees,

All BuIlD. Groups

8

$I S12 516 S20 .
.MoDlbly SInIctr.

S30 S7S

Source: The Srr.p Group



The sumep CImup~ COIU"'DW ill....~ .w:es sepmte1y from
busiDess iIlteMt beelliN of.. diftellDt CQIIUDUDiQliae..uad purchaiDJ processes ofeach
pup. This aecrioa aami_ couumer iAreNst IDd pun:IIIa IDtauUODI for the faUowiftS
windell lccauoa terYices: '

• pencmallr¥kiDI. . .
• locarioD.bued iDformlriou aacl DIYipdoIum-dIroup aportable device.
• dWcllacllioD...rbIoUJh aparrable dImce,
• emrrrieucy 1al:ad0ll1Cl'Yicls, u4
• vebic1e1car UlCkiaS

1.3.1 Pcnoul Tn.lda.

Mall intl:i'cepcs tDIteel COIIIUIZIer III..ma ICII'¥ice wbidl could deten'DiDo the loeatian of a
penon who was wemal a ponab1e wiroleu device. tlpaD p1IciJI, a can or a pap to I user of
this devi~ a elilital voice would IDftOUI1Ce tbe Jacatioa of me user to the nearest SU'eet

interseCtion of the penon with the device. ApprmdmaEely 81" of wirdess USeR and
approximately 65'1 ofnon-usm sbowed. lome do..- ofiDtaut ill this serviu.

1

The wi11Ulp.s to pay far a peBmw traelcill JeI'\'iCC varied sipifiClDtly amon. the
respQadenm, with a low of $0 per month _ a hip of $60 per manth. The aVerile amount
willing to pay, however, did DOl VIJY slplflCUldy .moaB tbe diffcront pups of mobile
communications users. CdlRlar URIS who lair! they were interested in this servicee~ a
willingness to pay $13.20 per 1D000th, on averqe. whil~.PaJinI users were willinS to pay 512.10,
and non-moblle uscn wetC wWiDS to payjuat S9.10 per momh (Pigure·l.4).

Wbea asked to ruk their irtteleSt ill the separate JOCIIioa-bued seMees on a scale of 1 to 10,
navilation services lICeived the hipeat seore from cdlular, paJiDI aa4 DOD-wiJ'c1css users with
all &rOups exprellillB a 7 or maher acore. The SnreJil Group found that P'liftg uaen
demonstrated the peat.est inte!Ut in location-based iaformation services at nearly ~, while
apprOXimately 2319& of eellular UIeP U1cl23~ of DOft..uaas .bowed some level of~ (l=il"ft
loS).

Respondents who a.pNIItd 8Il ill.. in loc:adoa-ba1ed iJafonDatioa aervioes &lid that thoy
would be WiWnI to pay 513.20 per EQapth. Oft avenp, for lbia ..mce (Piaure 1.6). NOD-lDObDe
COJmmUlications users were wiUiAJ to pay S13.60 per 1IlODtb, faUowecl by cd1wllt,uscn It $13.10
and pasinl users at 512.80.



11

Figure 1.5 Interest ill LoeatlOD-BIIed Information
Services by Current MobUe Commuaic:atlons Use
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